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(54) Medical device 

(57) The invention relates to a medical device useful 
for the localized delivery of a therapeutic agent having 
at least one blood-contacting surface comprising a po- 
rous material having dispersed therein an etutabte ther- 
apeutic agent. Preferred devices include a structure in- 
cluding a porous polymeric material and an etutabte 
therapeutic agent in the form of a solid, gel, or neat liq- 



uid, which is dispersed in at least a portion of the porous 
polymeric material. Methods for making a medical de- 
vice having a blood-contacting surface are also provid- 
ed. One method includes the use of a concentrating 
agent whereby to localise the therapeutic agent within 
the porous material. Another method involves multiple 
immersion steps without the use of a concentrating 
agent 
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7. A medical device as claimed in any preceding claim 
wherein said therapeutic agent comprises an anti- 
thrombotic material. 

8. A medical device as claimed in claim 7 wherein the 
antithrombotic material is heparin, a heparin deriv- 
ative or analog. 

9. A medical device as claimed in any of one ot claims 
1 to 6 wherein said therapeutic agent is a peptidic 
drug. 

10. A medical device as claimed in any preceding claim 
having a generally cylindrical or sheet-like shape. 

1 1 . A medical device as claimed in any preceding claim 
comprising a catheter, a stent, or a guide wire. 

12. A medical device as-claimed in claim 11 comprising 
an intralumena! stent. 

13. An intralumenal stent comprising: 

a generally cylindrical stent body; and 
an adherent layer on the stent body comprising 
a porous polymeric material and an elutable 
therapeutic agent in the form of a solid, gel. or 
neat liquid, which is dispersed in at least a por- 
tion of the porous polymeric material. 

14. A method for making a medical device, said method 
comprising the steps of: 

(a) providing a structure comprising a porous 
material; 

(b) contacting said structure with a concentrat- 
ing agent whereby to disperse the concentrat- 
ing agent throughout at least a. portion of the 
porous material; 

(c) contacting said structure comprising a po- 
rous material and the concentrating agent with 
a solution of a therapeutic agent; and 

(d) removing the therapeutic agent from solu- 
tion within the porous material at the locations 
of the concentrating agent 

15. A method as claimed in claim 14 wherein said con- 
centrating agent is selected from the group of a 
binding agent, a sequestering agent a nucleating 
agent, a seed crystal, or a combination thereof. 

16. Amethodasclainriedinclaim14orclaim15wherein 
step (d) is effected by reducing the temperature, 
changing the pH or changing the ionic strength ot 

the solution of the therapeutic agent. 55 

17. A method for making a medical device, said method 
comprising the steps of: 
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(a) providing a structure comprising a porous 
material; 

(b) immersing said structure in a saturated so- 
lution of a therapeutic agent for a sufficient pe- 
riod of time to allow the solution to fill the porous 
material; 

(c) removing the structure from the solution; 

(d) drying the structure; and 

(e) repeating steps (b) through (d) whereby to 
provide a therapeutic agent dispersed within 
the porous material. 



18. A method as claimed in claim 17 further comprising 
a step ot removing air bubbles from the porous ma- 
rs terial while immersed in the solution of the thera- 
peutic agent 

19. A method as claimed in claim 18 wherein the step 
of removing air bubbles from the porous material is 

20 effected by applying ultrasonics, reduced pressure, 
elevated pressure, or a combination thereof, to the 
solution. 
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20. A method as claimed in any one of claims 14 to 19 
further comprising the step of applying an overiayer 
of a polymer to said structure. 

21. A method as claimed in any one of claims 14 to 20 
wherein said porous material is a natural hydrogel, 
a synthetic hydrogel, silicone, poryurethane, 
polysulfone, cellulose, polyethylene, polypropyl- 
ene, polyamide, polyester, polytetrafluoroethylene, 
or a combination ot two or more of these materials. 

22. A method as claimed in any one of claims 1 4 to 21 
wherein said therapeutic agent is an antithrombotic 
material. 

23. A medical device obtainable by a process as 
claimed in any one of claims 14 to 22. 

24. A substrate having at least one blood-contacting 
surface as defined in any one of claims 1 to 9. 
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swelling biostable' or 'non-swellable biostable" polymer 
is one that does not absorb a significant amount of water 
(i.e. it absorbs less than about 10% by weight water) 
and it is not readily degraded in the body. Such non- 
swelling biostable polymers include, for example, sili- 
cone, poiyurethane. polysulfone, cellulose, polyethyl- 
ene, polypropylene, polyamide, polyester, poly- 
tetrafluoroethylene, and combinations thereof. If the pol- 
ymer is biodegradable, the rate at which it degrades is 
slower than the rate at which the therapeutic agent 
elutes. 

[0030] If the porous material is in the form of a porous 
sheet (Le. film) or coating, it can be made by a variety 
of methods. These methods can include, for example, 
using a solid particulate material (also referred to herein 
as pore-forming material) that can be substantially re- 
moved after the film or coating is formed, thereby form- 
ing pores. By using a solid particulate material during 
film or coating formation, the size of the pores can, to 
some extent, be controlled by the size of the solid par- 
ticulate material being used. The particulate material 
can range from less than about 1 urn in diameter to 
about 1 000 um, preferably from about 1 urn to about 100 
urn, more preferably about 5 um to about 50 um. For 
uniformity of pores, the particulate material can be 
screened through successively finer mesh sieves, e.g. 
through 100, 170, 270, 325, 400, and 500 mesh analyt- 
ical grade stainless steel mesh sieves, to produce a de- 
sired range of particle sizes. 

[0031 J The particulate material may include inorganic 
and organic particulate material, including, for example, 
sodium chloride, lithium chloride, sucrose, glucose, 
sorbitol, sodium citrate, sodium ascorbate, urea, citric 
acid, dextran, polyethylene glycol), sodium nitroprus- 
side, mannitol, sodium bicarbonate, ascorbic acid, so- 
dium salicylate, or combinations thereof. It will be un- 
derstood by one of skill In the art that a mixture of differ- 
ent particulate materials can be used If desired. Abo, It 
will be understood by one of skill in the art that because 
a portion of the particulate material may remain within 
the film, it is preferred that the solid particulate material 
be biocompatible. 

[0032] Typically, the particulate material chosen is 
less soluble than the polymer in the chosen solvent (e. 
g. water or an organic solvent) used to deposit or form 
the polymer. The particulate material may actually be 
soluble in the solvent; however, to form pores, it only 
has to be less soluble than the polymer in the solvent of 
choice. As the solvent is removed from the solution, the 
pore-forming material will precipitate out of solution and 
form particles surrounded by the polymer, which is still 
in solution. The polymer will then come out of solution 
as more solvent is removed and the particles will be dis- 
persed within the polymer. After the solvent is removed, 
the particulate material is removed using a liquid in 
which the polymer is not soluble, thereby forming pores. 
[0033] In one method according to the present inven- 
tion, a porous sheet material (e.g. poiyurethane sheet 



material) can be made by dissolving a polymer (e.g. pol- 
yether urethane) in an organic solvent (e.g. 1-methyl- 
2-pyrrolidone); mixing into the resulting polymer sdutfcxi 
a crystalline, particulate material (e.g. sodium chloride, 
5 sucrose, etc.) that is not soluble in the solvent; casting 
the solution with particulate material hto athin film; and 
then applying a second solvent (e.g. water), to dissolve 
and remove the particulate material, thereby leaving a 
porous sheet. Such a method is disclosed in US-A- 
rc 5,591 ,227 (Dinh el al.) and US-A-5,599,352 (Dinh et aL). 
[0034] Preferably, a combination of soluble and insol- 
uble particulate material may be used to create a broad- 
er range of pore sizes. The use of a soluble particulate 
material, such as polyethylene glycol), may create 
*s small (< 2 um diameter) interconnecting pores that cre- 
ate a solvent path for the removal of the larger (e.g. 50 
um diameter) particles, which may not be in particle-to- 
particle contact 

[0035] A suspension of particulate material may be 
» created by first dissolving the particulate in a solvent, 
then precipitating the mixture in a solution of polymer in 
a second solvent in which the particulate is insoluble. 
For example, an 8% solution of sodium nitroprusside in 
ethanol can be added with rapid stirring to a 2% solution 
s of poiyurethane in tetrahydrofuran. The sodium nitro- 
prusside precipitates to form a suspension of less than 
about 5 um particles. 

[0036] The weight ratio of pore-forming material to 
polymer in a coating composition may range from about 
> 1:3 to about 9:1, preferably about 2:1 to about 9: 1, al- 
though this is not necessarily limiting. In theory, the po- 
rosity is limited by the toughness of the polymer. 
[0037] A smooth coating may be obtained by applying 
an atomized spray to the stent The spray should be ap- 
plied at a rate such that evaporation prevents the accu- 
mulation of sufficient liquid to form drips along the stent 
A macroscopically smooth surface may also be ob- 
tained by keeping the particle size less than about 34 of 
the coating or film thickness. 

[0038] Although films (i. e. sheet materials) for medical 
devices, particularly stent bodies, according to the 
present invention can be manufactured separately from 
the support structure of the medical device and attached 
to the support structure after formation, preferred meth- 
ods include forming the films directly on the support 
structure such that the support structure is at least par- 
tially, preferably completely, encapsulated by the film (i. 
e. sheet material). 

[0039] Alternatively, medical devices can include a 
coating of a porous polymer made by spraying a solution 
of the polymer and particulate material directly on the 
support. In this way, the coating does not necessarily 
form a film that encapsulates the device; rather it forms 
a coating around the structure (e.g. wire) of the device. 
The geometry of the porous material (coated wires vs. 
sheets or films) depends on the coating substrate and 
is largely independent of the pore forming and applica- 
tion methods used. A film can be made by spraying, dip- 
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■ inn ..ghee, casting, as long as the mandrel is a rod 
P **Z £J ™ stent wires on be coated by any ot 
S^eS as well, although most preferably, they 
Z aZ* by sprays to prevent c^Jormatm 

in one such method, which is disclosed n WO 
&3 (Medtronic. Inc.). a stent is placed on a war, 

' el !^ RUC h that it is lightly adhered to the mandrel. 
^Irtwhich will not also dissolve the polymer chosen 
™ ^.ef soluble material that can be used as the par 
rjSL^. Anon-aqueous '^^ P^f^ 
vent tor the potymerfilm material, can be app tad tothe 

Toum* more ot the particulate matenal on the mand 
£ £SS£. a polyurethane is tobe usedtorthe 
«im^erial the solvent l-methyl-2-pyrrolrdinone 
?NMpTSTbe usi to wet the suriace of the mandrel 

the mandrel is completely dusted 
theportiwsofthemandmltobecoatedwHhmep^ 

TO. can be accomplished by doping the mandrel 
n mmp allowing It to dram vertically tor a tew seconds 
a^ S the sodium bicarbonate onto the man- 
S SlSg " horizontally until nolurther bcarbo- 
Se^itiSs Sere, excess particulate ma.ena. can 
be removed by gently tapping the mandrel 
[0041] Coating with polymer may proceed sedate 
tSttk^appI^^ 

^^inadautesc^a^is^tome 
Sleeted stent and mandreL For exan^poly- 
urethane can be dissolved in NMP to mate a 10% so- 
h^Htefoarticles and particulate impurities can be re- 

The polymer solution can be applied by dtppmg the man 
Jel STe solution and toning 
With the solution of polyurethane and NMP a m gte £P 
in the sotution can provide a film ot adequate Mess 
To assist in the tormation ot communicating passage- 
layrhlghthapotymar between the b^ood^^ 
suriace and the lumen<ontacting surface, addrtwnal 

sodium bicarbonate particles are preferably m a term that can be mmm»« 

^polymer solution immediate^ after the W op- P™« an organ* solvent, and *<°<^»«J*°° 
aJbnrt bef ore me po*mer M has dned Ex by ^ ^ matem l^ebody dl 

««« oarticulate material can be removed by gentry tap- _ „..,_„^h 1h «8oeutic agents are solids, geis. 

T g Z mandreL To precipitate and cor^Watejhe 
pSJurethane film on the stent, it can be d^edbne% 
goo, 5 minutes) in water and then <<*^*J*^ 
a wetted surface, such as a wet paper «^Jhe^ f 
assembly can then be placed into one or more water 
baSsTer an extended period (e.g. 8 hours) to d,ssofve 

Sm Tin yet another method, a solvent in which the 
55L f **» that iscapable of phase separating 
Sthe polymer atareducedtemperaturecan be used 



to prepare a porous polymer film. In this rr*thoo.the 
other Medical device * placed in a cavity *a 
S desioned for forming a film around the stent «n> 
^Sdosed in US-A-S.510.077 (Djnh et a^A 
so1?kTo1 the desired polymer, such as V*™*™ 
ZZd h a solvent, such as dtoxane. >s added to the 
temperature of the solution is then reduced 
SlSSr**** the solvent freeze, and phase 

ZSH eT^zen'sXent part***) ft. sftu. Typify. 
™ Xr«thane in dtoxane. the is a tegiperature 
TO»C to about yc. The composition b then inv 
J!. « teooU water bath (at about tor a 
TtTaSw^S to dissowe into the ice 

Sine pores can be controlled by the concentrating 
Vp&»< and the freezing ^f^XS 

S*Tln yet another embodiment, aporou. iM»<* 
££«idt«n a mbctur* 

. onHfl hlQ he r bofltng poor solvent, n wnicn to pw 

Cower bolOng good solvent ^^f f ^^ 
until a point is reached where the pcrfymer P"*g"~ 
L, theTemaWng sohrent -xture^^^N 
richer in the poor advent. The pojmw 
and around pockets of the poor solvent, creabngj i po- 
^ sSTrhe number and size of P^escanb. 

cSLo«ed by the bo«ng ^^f^ 
concentration of polymer andthe clryrg rate ^ ^ 
pte « a 1%solution of poly(l-lactc acid) 
5? mixture of chloroform: isc-octane. As the *^torm 
e^Trates. the POA precipitates tr^me^ctane 
romate an opaque POA ^^Sl^ 
pores. This method is further described m w « 

^^eWeutic agent used in me prese^ 
S may be anVTerapeutK agent ^po-^- 
SS^rapeut, characte^ica^whx^ 
orovided in a torm that can be solubiiized. tor ^wmpie. 

0 ^Sor an orgamc solvent, and 
ekited from the porous potymenc matenal 
patent. Preferred therapeutic agents are 
« Teat liquids (i.e. materials not dissolved m a sotvent) 
2 SSSnperature f.e. about 

so SiTmb^y temperatures, that are capable oMbeng 
e 2 S^ous polymerc materia, in the body £ 

1 p a ,ient. For example, artimrombotes . rJJMjji 
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mation of blood clots on the device. 
[0045] A structure having a porous material prefera- 
bly a porous polymeric material, can be loaded with one 
or more therapeutic agents using a wide variety of meth- 
ods. For example, the porous material can be immersed 
in a solution or dispersion of the therapeutic agent in a 
solvent. The solution (preferably, a supersaturated so- 
lution) or dispersion is allowed to fill the pores' and the 
solvent is allowed to evaporate leaving the therapeutic 
agent dispersed within at least a portion of the pores. 
The solvent can be water or an organic solvent that does 
not dissolve the polymer. If the solvent does not dissolve 
the therapeutic agent, the particles of the therapeutic 
agent are smaller than the pore openings. Alternatively, 
in certain embodiments, the solvent can be chosen such 
that it swells the polymer, thereby achieving a greater 
level of incorporation of the therapeutic agent. 
[0046] The following methods for loading one or more 
therapeutic agents into porous material are improved 
over prior art methods, such as spray coating methods. 
Although the same amount of therapeutic agent can be 
loaded onto a medical device, significantly less (e.g. 
about 1 0Ox less) waste of the therapeutic agent occurs 
using the following methods. This is particularly impor- 
tant for expensive therapeutic agents, such as peptidic 
drugs. 

f0047] In one embodiment of the invention, filling of 
the pores can be enhanced through the use of ultrason- 
ics, vacuum, and/or pressure. While the device is sub- 
merged in solution, ultrasonic energy or vacuum can be 
used to accelerate the removal of air bubbles from the 
pores allowing the pores to fill with the solution contain- 
ing the therapeutic agent. Hyperbaric pressure on the 
solution may cause the air in the pores to be dissolved 
in the solution, thereby allowing the pores to fill with liq- 
uid. Furthermore, the level of incorporation can be in- 
creased by using multiple dip-vacuum-dry cycles. If the 
therapeutic agent saturates the solution by 10% by vol- 
ume, for example, when the solvent evaporates the 
pores will be 10% filled with the agent Repeating the 
cycle will fill the remaining go% void space and fill an 
additional 9% of the original pore volume. Further cycles 
continue the trend. For this procedure to be effective, 
however, the solution is saturated so that the previously 
deposited agent does not dissolve in subsequent cy- 
cles. 

[0048] Preferably, a method ol the invention includes 
loading a structure comprising a porous material with a 
concentrating agent, which may be a precipitating agent 
(e.g. a binding agent, sequestering agent, nucleating 
agent, etc.), a seed crystal, or the like, dispersed 
throughout at least a portion, preferably, a substantial 
portion, of the porous material, and subsequently load- 
ing the structure comprising a porous material and the 
concentrating agent with a solution of a therapeutic 
agent, wherein the therapeutic agent is removed from 
solution (e.g. as by crystallization and/or precipitation) 
within the porous material at the locations of the con- 
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centrating agent. This is a significantly improved method 
in that the concentrating agent provides a driving force 
for localization of the drug within the pores ol the poly- 
mer. That is, It is believed that the concentrating agent 
provides a therrnodynamicalry favourable surface for 
crystallization or precipitation. 
[0049] The concentrating agent can be a precipitating 
agent or a seed crystal, for example, or any substance 
that can cause the therapeutic agent to fall out of solu- 
tion. As used herein, a seed crystal is a solid material 
that is the same as the therapeutic agent being depos- 
ited. As used herein, a precipitating agent is a solid ma- 
terial that is different from the therapeutic agent being 
deposited. It can include, for example, materials that 
have a particular affinity for the therapeutic agent of in- 
terest, such as binding agents, sequestering agents, nu- 
cleating agents, and mixtures thereof. Examples of se- 
questering agents include heparin to sequester heparin, 
binding growth factors such as bFGF and, for example, 
cyclodextrins to trap appropriately sized therapeutic 
agents to fit in their ring structures. Examples of binding 
agents include poly cations (e.g. protamine) and pory- 
anions (e.g. heparin sulfate) for binding anionic and cat- 
ionic therapeutic agents, respectively. The binding 
agent can also include a counterion of a salt that is in- 
soluble upon complexatron with the therapeutic agent in 
the solvent used in the solution of the therapeutic agent 
[0050] The solution containing the therapeutic agent 
is preferably a supersaturated solution, although this is 
not a necessary requirement. This can be prepared at 
elevated temperatures taking into consideration the lim- 
its of stability of the therapeutic agents and the porous 
material. The porous polymeric material with concen- 
trating agent therein can be immersed in a solution of 
the therapeutic agent in a solvent. The solution is al- 
lowed to fill the pores and the therapeutic agent allowed 
to come out of solution (e.g. as by the formation of crys- 
tals). The solvent can be water or an organic solvent 
that does not dissolve the porous polymer, although it 
may swell the polymer as described above. The choice 
of solvent is one that is compatfole with the therapeutic 
agent and porous material of choice. Riling of the pores 
can be enhanced through the use of ultrasonics, vacu- 
um, anoVor pressure, as well as by using multiple dip- 
vacuum-dry cycles, as described above. 
[0051] Crystal and/or precipitate formation can be in- 
itiated by a variety of mechanisms. They may sponta- 
neously form, by a variety of mechanisms. They may 
spontaneously form. Alternatively, the solution of the 
therapeutic agent within the pores may need to be 
cooled to initiate crystallization ancVor precipitation. It 
may be possible to initiate crystallization and/or precip- 
itation by changing the pH aridtor ionic strength of the 
solution of the therapeutic agent within the pores. 
[0052] The initial concentrating agent, which may be 
a solid, liquid, or a gel, can be placed in the pores of the 
porous material by a variety of methods. For example, 
H the concentrating agent is a seed crystal of the thera- 
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peutic agent of interest, immersing the porous material 
h. solution or dispersion of the ^rapeutx agent «. 
solvent, allowing it to«D thepores. and altowmg the sol- 
Si to evaporate, provides the therapeutic agent dis- 
persed with* at least a portion of the pores, as de- 
scribed above. Similarly, if the concentrating agent is a 
precipitating agent, the porous material can be m- 
mersed in a solution of this agent 
JO0S3] The methods of the present ™^ are ad- 
vantaoeous in that the structure can be loaded wtfh the 
ZSrt* agent in sHu. Le. at or near the port of ther- 
P S, before administration, preferably 

^rUonZ patient. This is Pf«"f"'^ 
cause the device can be stored and transported prior to 
£S£«t£5 the therapeutic agent. This feature has 
severatadvantages. For example, the relevant consum- 
r^s^Tthelerapeutic agent to be used from a 
grange of therapeutic agents. Thus, the the^eutK 
a^nt seated is not limited* on^^cees^ wnh 
the device but can instead be applied according to the 

ISS? TorS to provide additional control over the 
elution of the therapeutic agent, an ove^ may be 
applied to the medical device, as is disclosed* US A 
5^79.400 (Tuch). US-A-5.S24.411 (Tuch). and US-A- 
5 624 411 (Tuch). The overlayer. typ.calry m the form of 
a'Srous povmi. is in intimate contac, ***** 
peufc agent and allows it to be retaned ^ merned'cal 
device H also controls the administration of the thera- 
peutic agent following implantation. For a stent, an over- 
laps ^rticularfy desirable to retair .the th^apeubc 
aoent on the stent during expansion of the stent. 
?S Trie invention win now be described further by 
way of iteration with reference to the ^towrjgnon- 
limMng example and to the accompanymg drawngs. in 
which: 

Figure 1 is an elevattonal view of one ernbodiment 
o, a de vice according to the invention with a balloon 
catheteras a mode of delivery of the device; and 
Figure 2 is an elevattonal view of another embodi- 
ment of a device according to the inv^ wrtri a 
balloon catheter as a mode of delivery of the device. 

f00S6] In the Example which follows, all parts, per- 
centages, ratios, etc. are by weight unless otherwise in- 
dicated. 



temperature and weighed. The porous pofyurethane 
coating eights were 0.5-0.7 mg. 
100581 into a microcentrifuge tube was added 0.12 9 
tissue factor pathway inhtotor (TFPI) andl^O rrt etenle 
s water. This was agitated to dissolve the TFPI. Thepoiy- 
urethane coated stents were immersed n the TFPI so- 
lution, which was subjected to reduced pressure 28 
inches (94.8 kPa) ol Hg) to evacuate the air from the 
pores. The stents were air drledand the immersionrVac- 
,o Sm process was repeated twee. After 

ston process, stents were air dried at a^^>e- 
ture for 20 minutes. Each stent was immersed forless 
than two seconds in detonied water *'<^ J ™°° 
the surface of the stents. The stents w ere then dnedr. 
,s ambient temperature under vacuum for about 1 2hours 
The stents were weighed to determne the amount d 
TFPI loaded into the pores, which ranged from 0. 15 mg 

ioOSSl "Salf the stents were overcoaied with a 2 wt% 

coating method described above, resulting^ a coatng 
weight of 0 6 mg. These stents were tested for elution. 
The stents with the overcoating eluted more stowty than 
the stents without the overcoating. 

ss 

Claims 

1 Amedtoldevicehavingatleastorieblood-conlad- 
a, ' ing surface comprising a porous material having 
dispersed therein an elutable therapeutic agent 

2. A medical device as claimed in claim 1 having at 
least one blood-contacting surface comprising: 

35 

a porous polymeric material; and 
an elutable therapeutic agent in the form erf a 
SOW. gel. or neat liquid, which is dispersed n 
at least a portion of said porous polymenc ma- 
40 terfal. 



Example 

rooS71 Wiktor stents were coated as loUows: 4 g of a 
5 wt% solution of potyurethane ^^"f^ 
4 873 308 (Coury et al.) in tetrahydroturan (THF) and 
20 g of a 5 wt% solution of citric acid in THF were , com- 
bined and sprayed onto wiktor stents using an ,«M 
similar to the method disclosed in ^-5.679.400 
(Tuch) Citric acid was extracted with deiomzed wate 
ior^O mfcules. The stent was then air drfcd at ambient 



3 a medical device as claimed in claim 1 or claim 2 
wherein said porous material comprises a film. 

45 4 A medical device as claimed m claim 1 or ctaim 2 
wherein said porous material comprises an ntegral 
portion ot the device. 

5 a medical device as claimed in any one c( claims 1 
to 4 wherein said porous material is a natural hy- 

drogel. a synthetic hydrogel. silicone. pcrfyurethane. 
potysutlone. cellulose, polyethylene, polypropyl- 
ene, polyamide. polyester, pofyletrafluoroethylerve, 
or a combination of two or more ot these materials. 

6 A medical device as claimed in any one of claims 1 
to 5 wherein said porous material comprises a non- 
swellable btostable polymer. 
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